INTRODUCTION {#sec1-1}
============

Breast augmentation using tissue expanders or implants represents a unique challenge for subsequent radiographic imaging and pathological sampling of suspicious lesions. Despite the improvements in imaging seen with new, more specialized imaging techniques, the radio-opaque nature of implants and their tendency to cause capsular contracture can create shadows that may obscure large portions of the remaining breast parenchyma.\[[@ref1]\] The inability to properly compress the breast tissue during mammography in patients with implants also contributes to difficulty in mammographic interpretations and detection of abnormalities in the breast parenchyma.\[[@ref2][@ref3]\] Although breast implants are not associated with an increased risk of breast cancer,\[[@ref4]\] optimal visualization of the breast parenchyma by imaging studies may be compromised which may result in the delayed recognition and diagnosis of cancer, thereby contributing to a lower breast cancer survival rate for women with implants.\[[@ref4]\]

In patients with breast implants, tumors may arise both in the remainder of the breast parenchyma as well as in the fibrous capsule surrounding the implant.\[[@ref5][@ref6][@ref7]\] Despite the increasing popularity of core needle biopsy (CNB) for primary breast lesions,\[[@ref8]\] fine-needle aspiration biopsy (FNAB) of the breast remains a valuable tool for diagnosing lesions adjacent to fragile implants that may rupture if damaged by CNB.

In this report, we describe the important role of ultrasound (US)-guided FNAB of a breast mass in a patient with cosmetic breast implants with rapid on-site assessment that allowed for the definite diagnosis of mammary carcinoma with plasmacytoid features which initiated appropriate clinical management of the patient.

CASE REPORT {#sec1-2}
===========

A 51-year-old woman presented to our breast clinic with a 2-year history of a self-palpated left breast mass. The patient underwent breast augmentation 12 years earlier with the insertion of bilateral subpectoral saline breast implants which required cosmetic revisions due to malposition and were subsequently positioned subglandularly.

Breast imaging by mammography and ultrasonography revealed a 0.8-cm well-defined mass which was radiographically reported to be consistent with fibroadenoma at an outside institution. She refrained from 6-month surveillance scans until she noticed an increase in size of the mass. Despite its reported benign appearing nature on imaging, the patient desired removal of the lesion.

Prior to excision, a repeat US and US-guided FNAB were performed by a radiologist, and immediate assessment for specimen adequacy was performed by the cytopathologist. Direct smears were made from the aspirated material and fixed in Carnoy\'s solution for Papanicolaou staining and also air-dried for Diff-Quik staining. The syringe used for the aspiration was rinsed in Roswell Park Memorial Institute solution which was centrifuged. The cell pellet that was generated was sufficient to prepare a single cytospin which was stained by Papanicolaou method.

The FNAB smears showed high cellularity with many dispersed single intact atypical epithelial cells and very few loose clusters. The epithelial cells exhibited a striking plasmacytoid appearance with a moderate amount of granular eosinophilic cytoplasm. The nuclear chromatin of the cells was fine without conspicuous nucleolus. Rare mitotic figures were identified. There was no evidence of mucin vacuoles in the atypical cells. Naked bipolar nuclei were absent in the background of the smears. The overall cytomorphological findings were consistent with a well- to moderately-differentiated mammary carcinoma with plasmacytoid features, raising concern for a neuroendocrine carcinoma \[[Figure 1](#F1){ref-type="fig"}\]. Due to the lack of cell block material from the FNAB, a CNB was subsequently performed under US guidance \[[Figure 2](#F2){ref-type="fig"}\].

![Fine-needle aspiration smears show increased cellularity with mostly single, dispersed cells and occasional larger clusters of plasmacytoid cells. The nuclei are relatively monomorphic, eccentrically placed and have fine nuclear chromatin. (a, b) Pap smear. (c) Diff-Quik](CJ-12-1-g001){#F1}

![Invasive carcinoma comprised of plasmacytoid tumor cells, is seen on hematoxylin and eosin-stained tissue sections of the core needle biopsy (a). The tumor cells are immunopositive for synaptophysin which supports the diagnosis of neuroendocrine carcinoma (b)](CJ-12-1-g002){#F2}

Ancillary testing on the CNB showed that the tumor was positive for estrogen receptor (30% of tumor cells; moderate intensity) and progesterone receptor (90% of tumor cells; strong intensity) and negative for human epidermal growth factor receptor 2 (HER2/neu) protein overexpression (1 + staining in 10% of tumor cells). The tumor cells expressed synaptophysin (90% of cells) and chromogranin (50% of cells) while negative for CDX-2. The tumor was classified as invasive ductal carcinoma with features consistent with primary neuroendocrine carcinoma of the breast based on the FNAB and CNB findings.

The patient underwent bilateral total mastectomies with sentinel lymph node dissection. Histological examination confirmed the diagnosis of invasive neuroendocrine carcinoma, intermediate nuclear grade, and Nottingham histologic grade 2. The invasive tumor demonstrated small areas of extracellular mucin. Focal lymphovascular invasion was identified, and isolated tumor cells were found to be present in one sentinel lymph node upon keratin immunohistochemical analysis.

DISCUSSION {#sec1-3}
==========

Despite the increasing popularity of CNB for primary breast lesions, FNAB of the breast remains, a valuable tool in selected patients for the investigation of breast lesions. One such application is the initial investigation of palpable or nonpalpable breast masses in women with breast implants. Implants are radio-opaque and may cause capsular contracture that create shadows and obscure large portions of the breast parenchyma during imaging.\[[@ref1]\] The breast tissue is difficult to compress during mammography in patients with implants which poses challenges to accurate mammographic interpretations and detection of abnormalities. The patient in this report received an accurate diagnosis of mammary carcinoma through the use of FNAB for a mass that was previously considered to be fibroadenoma based on imaging studies alone. The ability to more easily manipulate the needle and the lower probability of rupturing the implant while performing the biopsy allows FNAB to be utilized in the investigation of breast masses with implants.

Cytologically, the categorization of this breast lesion as malignant was evident in our case due to the presence of highly cellular smears comprised of a single population of plasmacytoid epithelial cells which raised the possibility of neuroendocrine carcinoma.\[[@ref9][@ref10][@ref11]\] Ancillary immunostains for neuroendocrine differentiation including markers such as chromogranin and synaptophysin are the most useful to establish a definitive diagnosis, especially if cell block material is available. Cases in which CNB is difficult to perform due to the presence of implants may utilize FNAB and cell block preparation for immunostaining in order to establish the diagnosis. Our case was challenging in both the clinical presentation of the mass in a patient with breast implants and in establishing the diagnosis of a rare primary breast neuroendocrine carcinoma.

Neuroendocrine carcinomas involving breast can be primary mammary carcinomas with neuroendocrine differentiation or metastatic neuroendocrine tumors from primary sites such as gastrointestinal tract or lung. The majority of neuroendocrine tumors are metastatic to the breast from gastrointestinal tract and lung.\[[@ref12][@ref13][@ref14]\] The primary location of a neuroendocrine tumor can be determined through an immunohistochemical panel encompassing CDX-2, thyroid transcription factor 1, estrogen receptor, progesterone receptor, gross cystic disease fluid protein 15, mammaglobin, and GATA-3.\[[@ref14][@ref15]\]

The biologic behavior of solid neuroendocrine tumors is not entirely certain owing to is the rarity and limited documentation of these tumors in the literature.\[[@ref16][@ref17]\] In correlation with their low nuclear grade, the majority of reports demonstrate an improved or similar outcome compared to invasive ductal carcinoma.\[[@ref18][@ref19][@ref20][@ref21]\] However, the largest case series studying 74 neuroendocrine carcinomas in the breast demonstrated a worse clinical outcome, as measured through overall survival and distant recurrence-free survival, compared with invasive mammary carcinoma with similar pathologic stage, and matched for HER2/neu status as well as age, sex, and race.\[[@ref22][@ref23]\]

There are no specific radiological features of primary neuroendocrine tumors of the breast, although they are commonly mistaken for fibroadenomas or cysts, as was the case with this patient.\[[@ref12]\] Recognition of the cytomorphological and immunophenotypic features and distinction of the tumor from other mimics is important for accurate diagnosis.

CONCLUSION {#sec1-4}
==========

Our case exemplifies the role of FNAB for the diagnosis of breast masses associated with implants even in today\'s era, where CNB is very often used for preoperative diagnosis, especially in challenging cases like patients with breast implants. In this case report, US-guided FNAB of a palpable breast mass in a patient with breast implants with immediate on-site evaluation was successful in rendering a diagnosis of a rare primary mammary neuroendocrine carcinoma which initiated appropriate clinical management.
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